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Freshwater Mussels: Biology and
Conservation of a Neglected
Resource
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North American Families in the Order Unioniforme

Unionidae— North America, Europe, Africa, Madagascar and Asia
= The larval stageis a glochidium.

Margaritiferidae — Holarctic in distribution with few disjunct taxa southward
= The larval stageis a glochidium.

Mycetopodidae— South America northwardto central Mexico
= The larval stageis a lasidium.

Slide 2

Page: 2




2 NCTC_Mussel Conservation_jdw.ppt

Freshwater Mussels in the United
States

Mussel Families in United States—2

Family Unionidae— (Oftensplitinto 3
subfamilies)
46 Genera and about 300 species

Family Margaritiferidae— 2 Generaand s
species
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Bl 100-125 species [] 1-4 species B 156-20 endemic species [] 1 endemic species
B 50-99 species [] Mo species present [ 7-15 endemic species [_| Mo endemic species present
[ 25-49 species [] Mo data [] 4-6 endemic species [__] Mo data
Unionid mussel species richness. Number endemic unionid mussels.

From Abell et al. 2000
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LEGEND
Bl Globally Outstanding
Bl continentally Outstanding
Bioregionally Qutstanding

Matignally Important

Aquatic Biological Distinctiveness Based on Species Richness
and Endemism.

From Abell ef al. 2000
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Likelihood of Future Threats
to Aquatic Ecosystems. ) Erorm Abell ot al. 2000
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Mussel Reproduction

- Sexes — most species appear to be dioecious but
some are simultaneous hermaphrodites.

« Sex ratios — vary widely among species and
populations.

* Most species become sexually mature ata small
size (2+ years).

« Most remain reproductively active until death.
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Some Species Are Sexually Dimorphic (Subfamily Lampsi

Lampsilis floridensis Florida Sandshell

Lampsilis floridensis Florida Sandshell
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Epioblasma capsaeformis — female above, male
below
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Fertilization

» Male freshwater mussels release sperminto

the water colu

|t is takenin by the female viathe incurrent

aperture.

 Fertilization occurs internally, apparently in the
suprabranchial chamber as ova are passed from
the gonadto the marsupia (modified water tubes

in gill).
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Female Villosa vibex with gravid gill

B .
In?ienfshell

Specialized
mantel

.
W 4= margin
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Glochidia Structure

= Individual glochidia are small (range1/10to 1/3 mmin length)
- Glochidia are often‘‘packaged’ into conglutinates

Number of glochidia per femalerange
fromafewthousandto
over 300 thousand

Juvenile 21 days post-excystment
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Looking for a fewgoodfishes....

¥ s ...

Villosairis 1

Gravid Females
Displaying

Lampsilis cardium —>
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Host Fish Attraction

Lampsilis ovala, female displaying mantie flaps and charged gills.
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Host Fish Attraction

Toxolasma cylindrellus, posterior view of gravidfemale displaying pink carunc
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Host Fish Attraction

L ampsilis virescens, female with mantieflaps displayed, note charged gills.
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Host Fish Attraction
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Host Fish Attraction
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Shell Margin

Bluish-white pads of extrapallial swellings, female Epioblasma capsaeformis.
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Host Fish Attraction
= U8  Bluish-white mantle pads of
| | female Epioblasma

Logperchwithsno
caught between
valves of
Epioblasma triquetfs

| Yo 1.6 Barnhart
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Ptychobranchus fasciolaris
conglutinates mimic larval fish

Conglutinates of
Dromuis dromas
mimic flatwormes ?
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Host Fish Attraction

Hamiota perovalis, stages of
superconglutinate discharge.
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Host Fish Attraction

Hamiota subangulatain an artificial stream,
discharging a superconglutinate.
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Ohio State University Museum — Host Fish Database

Youmay searchany or all ofthe following fields. Enter as much information as youknow. If
you do notfind any results the first time, try a le ss specific search.

ETEET

Farmily:

Subfamily:

Scientific name(genus and/or species):

Host
Farmily:

Scientific name(genus and/or species):

T+-H-E
Commonname: OHIO

UMIVERSITY

Other
Citation:

Continent:

http:/Avwvbiosci.ohio- state. edu~molluscs/OSUM2/
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Example of host fish data from OSUM Database

Record Detail -

Mussel scientific name: Pleurobema pyriforme
Host scientific name:Gambusia holbrooki
Host Common Name: Eastern mosquitofish.

Record Detail -

Mussel scientific name: Pleurobema pyriforme
Host scientific name: Poecifia reticulata

Host Common Name: Guppy. LT

Record Detail -

Mussel scientific name: Pleurobema pyriforme

Host sciertific name: Pleronofropis hypselopterus
Host Common Name: Sailfin shiner. LT
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Commercial Mussel Harvest
Mussel brail boa, Tombigbee River, Alabama

Brail hooks used inthe harvest of mussels
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Brail hooks used in the harvest of mussels
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Mussels attached to crowfoot brail hooks
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Megalonaias nervosa Shell Used to Produce Button
Blanks
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Button Blanks and Finished Buttons From Shell
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Natural Pearls Taken Froma Variety of Mussel
Species
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Production of Cultured Pearls

* Cubes of mussel shell (upper left) used in production of rounded
nuclei or “seed pearls” ready for insertioninto a pearl oysterto
produce a cultured pearl.
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Commercial Mussel Harvest

Recent commercial activity peaked in 1990’s (dry shell v
about $5.00 dollars per pound)

Harvest regulations varied widely fromstate to state (by s
species and method of harvest)

Most harvest activities confined to reservoirs with large
populations of common species

Reservoir populations of some species reduced but no
evidence of significant threat to any species
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Currently 17 Candidates Mussels Taxa
T | I l |
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Number of mussels listed per year under the federal Endangered Species Act
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RECOVERY PLANS

Recovery Objectives

The ultimate goal of recovery is to:

1. Restore viable populations of mussels withina

significant portion of their historical ranges;

2. Eliminate threats to their continued existence;
and

3. Removethemfromthe Federal ListofEand T
species.
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RECOVERY PLANS

Recovery Actions

Utilize existing legislationto protect existing species and habitats.
Solicit assistance in protecting species and their habitats.

Detemmine threats to species and conduct research for management
and recovery.

Determine the species’life history requirements.
Develop and utilize an information/education program.
Establish viable populations by augmentation or reintroduction.

Searchfor additional populations and annually assess the overall
success of recovery actions.
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Southeastern Mussel Fauna

* Highestaquatic diversity in North Americais found
iInthe southeastern U.S.

» Aquaticdiversity in the southeastern U.S. is highest
known in the entire northern hemisphere*®

« Southeastern aquaticdiversity is also the most

threatened faunain North America

Question:

Why is the SE U.S. freshwater aquatic fauna,
so diverse?

Southeastern Mussel Fauna
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The Southeastern U.S. Landscape...

* has geologic diversity and stability

* has several distinct physiographic provinces
* has atemperate climate

« was glacier free duringthe Pleistocene

* has undergone several sealevel changes in
the past fewmillionyears whichresultedin
connectionandisolationof river systems

* has abundant rainfall

The Southeastern U.S. Landscape...
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SE U.S. -has several distinct physiographic
provinces

Great Plains

O 100 200 m
S B——

SE U.S. - has several distinct physiographic provinces
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Fall Line— Inner Margin of Coastal Plain

FallLine-the boundary hetween
the Coastal Plain and upland
physiographic provinces alongthe
Atlantic and Gulf of Mexico coasts
of eastem North America.

Streams crossingtheFall Line
experience an abrupt changein

- geology

- substrate

- decreased gradient

- channel morphology

- slight increase in streamtemp

- slight change in water chemistry

Alpars Equal Area Projaction

Fall Line — Inner Margin of Coastal Plain
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SE U.S. was glacier free duringthe Pleistocene
Glaciation

CANADA

[ S

e e r%\

i BT S 2N
1
L) A
| Minnesata T Upper M-ch."%
e ¥l S
W bsconain

=P iragbeania T M
[ .
il 193 o
AR

! & vy
Tl g
L1t ]
o S K g SITES
Kentuehy = . .

Mzittan Pend
Colursbiy Elridgs
Miver Lake

e Morth
_ Caroling
Tway

Grawfond Lake
Belmont Bog

Regers Lake Crast)
Linsley Pand (west)
Tarneraville Boyg
Langswamp
Bucids's Pend
Crasberry Glades
Memgiia

Reckybock Bay

B =D S0 ® @R =

Exteatof ‘Wisceasin loe Sheat

of Mexico
S

SE U.S. was glacier free during the Pleistocene Glaciation

Page: 43




2 NCTC_Mussel Conservation_jdw.ppt

0 10 0m
e

1
ims-urw- Rvee
i Allyyial Secton

. . &
l H Saa islands Dowfiarp

1
|
I
1
1
1

Slide 44

Page: 44




2 NCTC_Mussel Conservation_jdw.ppt

THREATS TO AQUATIC DIVERSITY

** URBANIZATION OF WATERSHEDS & STORMWATER
RUNOFF (impervious surfaces)

** LARGE DAMS ON RIVERS (impoundments above and
channel incision downstream)

** SMALL IMPOUNDMENTS ON CREEKS (farm ponds)

** CHANNELIZATION OF STREAMS (unstable substrate)

* MININGACTIVITIES

* POLLUTION BY CHEMICAL CONTAMINANTS

* RIPARIAN DEVELOPMENT (floodplain development)

* AGRICULTURE & SILVACULTURE (sedimentand
agricultural chemicals)

** NONINDIGENOUS AQUATIC SPECIES
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URBANIZATION OF WATERSHEDS &
STORMWATER RUNOFF

Line Creek
Watershed

Scale in Miles

a0

Apalachicola, Chattahoochee, Flint River Basin
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Summary of Conservation Status

ApalachicolaBasin Mussel Fauna (33 Species*)

13 species currently stable

7 endangered (4 federallylisted)
3 threatened (2 federallylisted)
6 special concemn

2 extirpated

2 extinct

*BrimBox,.J.,and J. D.Williams. 2000. Fresh water mussels of the Apalachicola,
Chattahoochee and Flint rivers in Alabama, Florida and Georgia. Bulletin of Alabama
MuseumofNatural History 21. 143 pp
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LineCreek near
Peachtree City,
Fayette & Coweta
Counties, Georgia

Line Creek
Watershed
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Museum mussel records from Line Creek

Pegles g-?&) o =~

Rare S
[ I Y

—
]

0 - :
1960 1965 1970 1975 1980 1985 1990 1995

_ Includes: 3 speciesfederally endangered
LineCreek 1 speciesfederally threatened
Historically 7 imperiled mussels 2 endangered in ACF Basin

[1 species]

Museum mussel records from Line Creek
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What are the causal factors of decline of mussels
in the Line Creek watershed?

Rapid Urbanization of Watershed!!

Changes in watershed associated with urbanization
- Increaseinflood peaks
- Decrease in lagtime (more flashy)
- Instability of stream channel

- Decrease in base flowdue to reduced recharge
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Analysis of Cross Section Data & StreamDischarge Over
Ti

—y
o
£
E
=
S
8
-
2
L
o
o
11}

30 40 50
Distance Across Channel (m)
29-Dec-75 2-Aug-84
— 13-Oct-94 ——14-Jun-99

Slide 51

Page: 51




2 NCTC_Mussel Conservation_jdw.ppt

LARGE DAMS ON RIVERS

.','!-li-' I"l_!‘-: _ -
i 112 .

L]
1 4

Restoration of Rivers...
ViaDam Removal
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JIM'STOP 10 DAMS TO CONSIDER
FORREMOVAL FOR RIVERRESTORATION
IN ALABAMA, FLORIDA, AND GEORGIA

Jim Woodruff Dam ApalachicolaRiver, FL,AL & GA
George Andrews Dam ChattahoocheeRiver, AL & GA
ClaiborneDam AlabamaRiver, AL

Millers Ferry Dam AlabamaRiver, AL

JonesBluff Dam AlabamaRiver, AL

Gainesville Dam Tombigbee River, AL
Pickensville Dam Tombigbee River, AL

PointA Dam Conecuh River, AL

Gantt Dam Conecuh River, AL

. Albany Dam Flint River, GA

1.
2.
3.
4.
9.
6.
7.
8.
9.
0

—
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FACTORS TO CONSIDER
IN RECOMMENDING DAMS FOR REMOVAL

Current use or purpose of structure
Owner/operator of structure

Age of structure

Degree of difficulty to remove

Cost of removal and restoration

Can a functioningriverine ecosystem be restored
How many miles or river/creek can be recovered
Howmany T & E species would benefit

Will migratory fish runs be restored

Value of restored recreational opportunities
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JimWoodruff Dam Water Area (acres)37,500
Seminole Reservoir FL,AL and G&ﬁﬂfﬁ,ﬁﬁ,ﬁﬁm

Lake Semincle Agualic Plant Management
Praposed Herbicide Actions Index Map ImpoundmentL

ChattahoocheeR. 30 mi.
FlintR. 35 mi.
Tributaries @40 mi.
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Jim Woodruff
Dam
Florida

1. Use or purpose of dam- Navigation, Power, Recreation
2. Owner/operator of structure— U.S. Cornps of Engineers
3. Age of structure — 50 years old (life expectancy @ 100

years)
4. Degree of difficulty to remove — Easy o moderately

difficult
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ApalachicolaRiver,
Florida
Near River mile48

6. Can a functioning riverine ecosystembe restored - Yes
7. How many miles or river can be recovered— 65 to 105
miles
8. Howmany T & E species would benefit- 6 species

(5 mussels & 1 fish)
9. Will migratoryfish runs be restored - Yes (Gulf
Sturgeon, Striped Bass, Alabama Shad and Skipjack
Herring)
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Economic Arguments
againstriverrestoration/dam removal

Loss of power production and navigation.

(Lossof hydro poweris small but real)

(Lossof navigationwould be a savings)
2. Who would payforthe cost of damremoval

(U.S. Government would pay but within 20 years would actually save money)
3. Marina developments andfishing opportunities would suffer

(Reservoir fishingwould be lost but river fishing would be restored)

( New hunting opportunities inthe newty created 65 K acre Tristate WMA)
4. Propertyvalues of lake shore development would decline

(Sowouldtheirtaxes)

(If dam not removedthen |et property owners pay dam O&Mcost)
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Farm ponds

Varywidelyin sizeand purpose

Most employ a ““stand pipe’”’ configuration

for the outlet. Water skimmedfromt

he

surfaceandfalls intoa pipeor culvert

for release belowthedam

Problems...

Water skimmed in sunmmer is elevated in tempera

cooler than unimpounded streams

Channel downstreamof damis usually entrenched (oneto several feet)

Partial solution .. .a multilevel outiet structure (reduces temperature

problem)
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Etowah River
Drainage

FarmPonds

PURPLEDOTS
atotal 4680
"impoundments™
Theseincludeall
bodies of water
which appear

to be man-made
with damlessthan
50 feet high
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Stream Channelization

Streamrealignments resulting from
highway c onstruction causes‘‘head cutting’’ whichresults
in a destabilized streamchannel

| Line Creek, Shorter, AL (1962

Calebee Créﬂ:, Hﬁilstaad, AL (1963), ]
i
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Introduced Nonindigenous
Mussels

Family -- Corbiculidae
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Introduced Nonindigenous
Mussels

FamilyDreissenidae

Zebra Mussel
Dreissena polymorpha
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Introduced Cyprinid (Minnow) Fishes

Mylopharyngodon piceus,
Black Carp feeds on
mollusks
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U.S. Drought Monitor — ©%2.2%

—
1

Intensity: Drowght Impact Types: Apalachic
[] D0 Abnormally Dry r~" Dalineates dominant impacts Basin

[] D1 Drought - Moderate A = Agricultural (crops, pastures,

D2 Drought - Severe grasslands)

I O3 Drought - Exireme H = Hydrelogical (water)

B D Drought - Exceptional

USDA (%) &
The Drought Monifor focuses on broad-scale conditions, = [ faern S X - u

Local conditions may vary. See accompanying text summary
for forecast statements Released Thursday, October 11, 2007
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Apalachicola River Florida near river mile435
Endangered mussels drying out in isolated pools
(flow 6,000cfs at Chattahoochee, FL
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Washington -- Geurgla s congressional delegation introduced legislation Ihat would amend
the E S Actof 1973 so that federal profection forsuch s woulld be
lifted in times of severe drought.

Georgialawmakers said it defies conmmon sense fo pump waler to fish and mussels when
people arein suchdireneed.

" Weve leamedfromthis what a biunt weapon the Endangered Species Act has became,”
said state Rep. John Linder. "Weneedio undersiand this lake was creafed not formussels

but for people.’

Gov. SonnyP erdue has been arguing with the Army C of E over howmuchwater in L ake
Lanier should go dmmnver to Florida and Alabama. “‘lt's rarethat the Georgia delegation is
of onemindon islation, but we're unitedin this crisis to put our people before
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US Population12/01/08 U.S. 305,785,674

Total population of the World12/01/08 is
6,740,567,079
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FRESHWATER

MUSSELS

0f ALABAMA & the MOBILE BASIN

N GEORGIA, MISSISSIPPI & TENNESSEE

James D, WiLLIAMS ;
ARTHUR E. BoGan |

“JEFEREY T. GARNER
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